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DISK CARTRIDGE WITH ANTI-RATTLE 
MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a disk cartridge assembly for data 
Storage, and more particularly, to a disk cartridge with an 
anti-rattle mechanism. 

2. Brief Description of the Related Art 
Data Storage disk Systems employing removable disk 

cartridges are generally used to add additional hard drive 
Storage to a computer System or to provide backup Storage 
capacity. The disk cartridges may contain either a single disk 
or more than one disk each having two recording Surfaces. 
The disks within these disk cartridges are generally optical 
or magnetic disks of varying Sizes and Storage capacities. 

Removable disk cartridges for Storing digital electronic 
information typically include an outer cartridge or shell 
containing one or more rotatable Storage medium or disk 
upon which electronic information is Stored. The cartridge 
includes upper and lower cartridge members which are 
joined together to form a housing for the disk. The disk is 
mounted on a central hub assembly which holds the disk and 
allows the disk to rotate within the cartridge housing when 
data is being read from or written to the recording Surfaces. 
When the disk cartridge is inserted into a disk drive, a 
Spindle motor in the disk drive engages the disk hub in order 
to rotate the disk within the housing as a read/write head 
reads or writes data from or to recording Surfaces of the disk. 

The disk cartridge housing generally includes Some form 
of an opening to provide the read/write head of the drive 
with access to the recording Surfaces of the disk. A shutter 
or door mechanism is often provided which covers the 
cartridge opening when the cartridge is not in the disk drive 
to prevent damage to the recording Surfaces of the disks. AS 
the disk cartridge is inserted into the disk drive the door 
mechanism is opened by a door activator of the disk drive to 
allow access to the recording Surfaces of the disk. 
When the disk cartridge is seated inside the disk drive the 

disk is positioned within the cartridge with Some running 
clearance between the disk and the cartridge Side walls as 
well as between the disk and the cartridge top and bottom 
walls to prevent the disk from contacting the cartridge walls 
during rotation. However, this clearance allows the disk to 
move around within the cartridge when the cartridge is not 
in the disk drive. This motion of the disk within the cartridge 
may create undesirable debris and particulates which con 
taminate the recording Surfaces of the disk. 

Accordingly, it would be desirable to provide a disk 
cartridge with an anti-rattle mechanism to minimize motion 
of the disk within the cartridge when the disk is outside of 
the disk drive. 

SUMMARY OF THE INVENTION 

The present invention relates to a magnetic, optical, or 
other disk cartridge for data Storage and an anti-rattle 
mechanism for reduction of particulate contamination cre 
ated when the disk cartridge is outside of the disk drive and 
the disk moves around within the cartridge. The anti-rattle 
mechanism prevents one or more data Storage disks from 
moving within the cartridge when the disk cartridge is not 
inserted in a disk drive. 

In accordance with one aspect of the present invention, a 
disk cartridge includes a disk cartridge housing, a disk 
assembly positioned within the disk cartridge housing and 
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2 
including a data Storage disk and a hub, an opening in the 
disk cartridge housing providing access of a read/write head 
to the data Storage disk, and a door movable between a 
closed position in which the door covers the opening and an 
opened position. An anti-rattle mechanism in a clamping 
position prevents motion of the disk assembly within the 
housing. In a released position, the anti-rattle mechanism 
allows the disk assembly to rotate freely within the disk 
cartridge housing. The anti-rattle mechanism includes a first 
cam member rotatable with respect to the disk cartridge 
housing, and a Second cam member arranged concentrically 
around the first cam member and movable between the 
clamping position and the released position in a direction 
parallel to an axis of rotation of the first cam member in 
response to rotation of the first cam member. 

In accordance with a further aspect of the present 
invention, a disk cartridge includes a disk cartridge housing 
including an upper cartridge and a lower cartridge, a disk 
assembly positioned within the disk cartridge housing and 
including a data Storage disk and a hub, the disk assembly 
having an axis of rotation, an opening in the disk cartridge 
housing providing access of a read/write head to the data 
Storage disk, and a door movable between a closed position 
in which the door covers the opening and an opened posi 
tion. An anti-rattle mechanism is movable in a direction 
parallel to the axis of rotation of the disk assembly between 
a clamping position in which motion of the disk assembly 
within the housing is prevented and a released position in 
which the disk assembly is freely rotatable within the disk 
cartridge housing. When the anti-rattle mechanism is in the 
clamping position the disk assembly is clamped against the 
disk cartridge housing causing outward deformation of the 
housing. 

In accordance with an additional aspect of the invention, 
a disk cartridge includes a disk cartridge housing, a disk 
assembly positioned within the disk cartridge housing and 
including a data Storage disk and a hub, an opening in the 
disk cartridge housing providing access of a read/write head 
to the data Storage disk, and a door movable between a 
closed position in which the door covers the opening and an 
opened position. An anti-rattle mechanism is provided hav 
ing a clamping position in which motion of the disk assem 
bly within the housing is prevented and a released position 
in which the disk assembly is freely rotatable within the disk 
cartridge housing. The anti-rattle mechanism includes a cam 
member rotatable with respect to the disk cartridge housing 
and having at least one cam slot, and a cam follower having 
a pin for engagement with the cam slot, the rotation of the 
cam member causing the cam follower to move longitudi 
nally from the clamping position to the released position and 
from the released position to the clamping position as the pin 
moves in the cam slot. 

In a preferred embodiment, the present invention provides 
an anti-rattle mechanism for a disk cartridge addressing the 
problems of particulate generation which occur in disk 
cartridges when a disk assembly moves around inside the 
cartridge contacting the cartridge walls. The anti-rattle 
mechanism includes an anti-rattle ring which is movable by 
a cam Surface between a clamping position and a released 
position. When the disk cartridge is outside of a disk drive, 
the anti-rattle mechanism is in a clamping position to 
completely or partially captivate the disk assembly within 
the cartridge. AS the disk cartridge is inserted into the disk 
drive, the anti-rattle mechanism moves to a released con 
figuration where a disk is freely rotatable within the car 
tridge. The anti-rattle mechanism is moved between the 
clamping position and the released position by rotation of a 
movable door. 
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The present invention provides advantages of reduced 
particulate contamination of a disk cartridge with a simple 
anti-rattle mechanism which captures a movable disk assem 
bly against a Side of the disk cartridge. The compliance 
provided by the disk cartridge housing prevents the need for 
a Spring to provide compliance in the anti-rattle mechanism. 
Further, the arrangement of the anti-rattle mechanism in a 
concentric manner allows a Small overall cartridge thick 
CSS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in greater detail with 
reference to the preferred embodiments illustrated in the 
accompanying drawings, in which like elements bear like 
reference numerals, and wherein: 

FIG. 1 is an exploded perspective view of the anti-rattle 
mechanism according to the present invention; 

FIG. 2 is a perspective view of the anti-rattle mechanism 
of FIG. 1 in an assembled configuration; 

FIG. 3 is an exploded perspective view of a disk cartridge 
for use with the present invention; 

FIG. 4 is a cross sectional side view of the disk cartridge 
with the anti-rattle mechanism a clamping position; and 

FIG. 5 is a cross section a side view of the of the disk 
cartridge mounted on the motor of the disk drive with the 
anti-rattle mechanism in a released position. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The following describes an anti-rattle mechanism for a 
disk cartridge, where the mechanism is particularly adapted 
to overcome the problems of particulate generation which 
occur in disk cartridges when the disk moves around inside 
the cartridge contacting the cartridge walls. The particulates 
and debris which are generated due to a rattling disk 
contaminate the recording Surfaces of the disk. When the 
disk cartridge is outside of a disk drive, the anti-rattle 
mechanism of the present invention is in a clamping position 
to completely or partially captivate the disk within the 
cartridge by clamping the disk against the disk cartridge 
housing and deforming the housing. AS the disk cartridge is 
inserted into the disk drive, the anti-rattle mechanism moves 
to a released configuration where the disk is freely rotatable 
within the cartridge. 
A disk cartridge 10 including an anti-rattle mechanism is 

illustrated in FIG. 3. The disk cartridge 10 includes an upper 
cartridge 12 and a lower cartridge 14 which are assembled 
to form a housing which encloses a disk assembly 16. The 
upper cartridge 12 forms a top wall 18 of the disk cartridge 
while the lower cartridge 14 forms a bottom wall 20, two 
side walls 22, a front wall 24, and a back wall 26 of the disk 
cartridge. The front wall 24 includes an front wall opening 
28 to provide access of a read/write head to the disks. The 
front wall opening 28 is provided with a sliding door (not 
shown in FIG. 3) which will be described further with 
reference to FIGS. 1 and 2. The lower cartridge 14 also 
includes a slot 38 in one of the side walls 22 for receiving 
an actuator for the sliding door which covers the front wall 
opening 28 of the disk cartridge when the disk cartridge is 
outside of the disk drive. The upper cartridge 12 and the 
lower cartridge 14 are Secured together by heat Staking, 
adhesive bonding, or any other known method. 
As shown in FIG. 3, the disk assembly 16 includes two 

disks 30, 32, and a hub 34 supporting the two disks in a 
Spaced apart arrangement. The hub 34 is configured Such 
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4 
that when the disk cartridge is inserted in a disk drive, the 
hub 34 is received on a magnetic chuck of the disk drive 
motor and the rotation of the disk drive motor causes the 
disks to rotate inside the cartridge. The bottom wall 20 of the 
lower cartridge 14 includes a central opening 36 through 
which the hub 34 is received on the disk drive motor for 
rotation of the disks 30, 32. 
As shown in FIGS. 1 and 2, the anti-rattle mechanism is 

mounted on the upper cartridge 12 and operates in connec 
tion with the opening and closing of the sliding cartridge 
door assembly 44. The cartridge door is provided to cover 
the front wall opening 28 of the cartridge through which a 
read/write head accesses the disks 30, 32. It is to be noted 
that the assemblies of FIGS. 1 and 2 have been inverted from 
their proper orientation for ease of illustration. 
AS shown in FIG. 1, mounted on the upper cartridge 12 

are a torsion Spring 42, a door assembly 44, an anti-rattle 
ring 46, and a locking cap 48. The door assembly 44 
includes a door hub 50 and a wedge shaped door arm 52 
connecting a curved door member 54 which covers the front 
wall opening 28 to the door hub. The door arm 52 is fixed 
to the door hub 50 by heat staking or another known method. 
A flexible door actuator 56 is connected to the door member 
54 for opening and closing the door. 
The anti-rattle ring 46 moves up and down in a direction 

parallel to an axis of the ring between a clamping position 
and a released position. In the clamping position the anti 
rattle ring 46 contacts the hub 34 of the disk assembly 16, 
shown in FIG. 3, and presses the hub of the disk assembly 
into contact with the bottom wall of the lower cartridge 14 
to capture the disk assembly and minimize motion of the 
disk assembly with respect to the cartridge. In the captured 
position, the anti-rattle mechanism preferably deforms the 
upper or lower disk cartridge 12, 14 to ensure complete 
capture of the disk assembly 16. In the released position the 
anti-rattle ring 46 is retracted toward the upper cartridge 12 
and the disk assembly 16 rotates freely within the cartridge. 
The anti-rattle ring 46 includes one or more, and prefer 

ably two vertical slots 58 which receive corresponding stand 
offs 60 extending from the upper cartridge 12. The engage 
ment of the vertical slots 58 of the anti-rattle ring 46 over the 
stand offs 60 allows the anti-rattle ring 46 to move longi 
tudinally in an axial direction while preventing rotation of 
the anti-rattle ring on the upper cartridge 12. 
The anti-rattle ring 46 also includes three pins 70 which 

protrude from an inner circumference of the ring. When the 
disk cartridge is assembled, the anti-rattle ring 46 functions 
as a cam follower with the three pins 70 received in three 
cam slots 72 provided in the door hub 50. Although the cam 
Slots 72 have been illustrated as circumferential, angled 
Slots, the clamping action can also be provided by cam 
Surfaces on the door hub 50 which are not in the form of 
slots. The engagement of the pins 70 with the cam slots 72 
of the door hub 50 causes the anti-rattle ring 46 to move 
axially between the clamping and released positions as the 
door assembly 44 is rotatably opened and closed. 
An overall vertical dimension of a combination of the 

door hub 50 providing the cam surfaces and the anti-rattle 
ring 46 providing the cam followers is minimized by the 
arrangement of the anti-rattle ring coaxially Surrounding the 
door hub in the released position. This reduction in the 
vertical or axial dimension of the door hub 50 leads to a 
substantially thinner disk cartridge 10. For example, the 
vertical dimension of door hub 50 and the anti-rattle ring in 
the clamping position is approximately 8 mm or less, 
preferably approximately 5.5 mm or less and in the released 
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position is approximately 6 mm or less, preferably approxi 
mately 5 mm or less. This allows a total cartridge height of 
approximately 12 mm or less, preferably approximately 10 
mm or leSS. 

The door hub 50 is rotatably mounted on a central post 62 
of the upper cartridge 12. The torsion Spring 42 has a first 
end 64 which is fixed in a slot 66 in the central post 62 and 
a second end 68 which is fixed in a slot in the door hub 50. 
The torsion spring 42 bias the door assembly 44 toward the 
closed position shown in FIG. 2. To move the door assembly 
44 from the closed position to the opened position, the door 
actuator 56 which extends through the side wall slot 38 is 
pulled from the exterior of the disk cartridge by a door 
opening mechanism in the disk drive. AS the disk cartridge 
is removed from the disk drive the torsion spring 42 bias the 
door assembly 44 back to the closed position. 

The locking cap 48 is used to secure the door assembly 44 
and the anti-rattle ring 46 in place on the upper cartridge 12. 
The locking cap 48 is attached to the upper cartridge 12 by 
any Suitable method, Such as heat Staking, ultraSonic 
welding, bonding, or the like. 

FIGS. 4 and 5 are side cross sectional views of the disk 
cartridge 10 with the anti-rattle ring 46 in the clamping 
position in FIG. 4 and in the released position in FIG. 5 for 
rotation by the disk drive motor. In the clamping position, 
the anti-rattle ring 46 extends downward from the door hub 
50 and engages an internal surface 80 of the disk assembly 
hub 34. This causes an angled lower edge 82 of the hub 34 
to be pressed against a beveled inside edge 84 of the lower 
cartridge 14. 
When the anti-rattle ring 46 is in the clamping position 

shown in FIG. 4, the cartridge housing is caused to deflect 
outward slightly. In a preferred embodiment of the 
invention, the upper cartridge 12 deforms outward when the 
anti-rattle ring 46 is in the clamping position. However, the 
lower cartridge 14 may also deflect. 

According to a preferred embodiment, the engagement 
between the anti-rattle ring 46 and the hub 34 and between 
the hub flange 82 and the lower cartridge 14 completely 
captures the disk assembly 16 in place within the cartridge 
and prevents the disks 30, 32 from moving within the disk 
cartridge. However, due to manufacturing tolerances the 
anti-rattle ring 46 may only partially capture the disk assem 
bly 16 inside the cartridge when in the clamping position. 
The Small amount of motion which may be allowed by the 
anti-rattle ring 46 in the clamping position is Substantially 
less than the amount of motion allowed without the ring and 
greatly reduces particulate generation. In addition, a tapered 
surfaces 82 of the hub 34 engages an inside corner 84 of the 
cartridge 14 opening during clamping providing a centering 
function and completely preventing the edges of the disks 
30, 32 from touching the walls 22, 24, 26 of the cartridge 
when the anti-rattle ring 46 is in the clamping position even 
if the disk assembly 16 is not held completely fixed by the 
anti-rattle ring. 
As shown in FIG. 5, when the door assembly 44 is opened 

by inserting the disk cartridge into a disk drive, rotation of 
the door hub 50 causes the anti-rattle ring 46 with the cam 
following pins 70 to move upward within the cartridge due 
to the cam action of the door hub slots 72. Once the disk 
cartridge is fully inserted into the disk drive, the hub 34 is 
received on a drive shaft 86 of the disk drive motor 88 with 
the hub Supported on a magnetic chuck 92. A plurality of 
flexible fingers 90 of the hub 34 center the disk assembly 16 
on the motor drive shaft 86. When the disk cartridge 10 is 
engaged within the disk drive the disk assembly 16 is 
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Supported within the cartridge without touching any of the 
walls or the top and bottom of the cartridge. Accordingly, 
when the disk assembly 16 is rotated no particulates are 
generated by contact between moving parts inside the disk 
cartridge. 
The present invention provides the advantages of prevent 

ing rattle and the associated particulate generation with a 
compact and reliable anti-rattle mechanism. The anti-rattle 
mechanism employs only two parts, providing ease of 
manufacturing, improved reliability, and a Small overall 
cartridge thickness. 
While the invention has been described in detail with 

reference to the preferred embodiments thereof, it will be 
apparent to one skilled in the art that various changes and 
modifications can be made and equivalents employed, with 
out departing from the present invention. 
What is claimed is: 
1. A disk cartridge comprising: 
a disk cartridge housing including an upper cartridge 

housing and a lower cartridge housing; 
a disk assembly positioned within the disk cartridge 

housing and including a ta Storage disk and a hub, the 
disk assembly having an axis of rotation; 

an opening in the disk cartridge housing providing access 
of a read/write head to the data Storage disk, 

a door movable between a closed position in which the 
door covers the opening and an opened position; 

an anti-rattle mechanism movable in a direction parallel to 
the axis of rotation of the disk assembly between a 
clamping position in which motion of the disk assem 
bly within the housing is prevented and a released 
position in which the disk assembly is freely rotatable 
within the disk cartridge housing, wherein when the 
anti-rattle mechanism is in the clamping position the 
disk assembly is clamped against the disk cartridge 
housing causing outward deformation of the housing, 
and 

wherein the anti-rattle mechanism includes a non 
rotatable anti-rattle ring Surrounding a rotatable hub of 
the door, the anti-rattle ring and the rotatable hub 
forming a cam Surface and a follower Such that rotation 
of the door causes axial motion of the anti-rattle ring. 

2. The disk cartridge according to claim 1, wherein the 
outward deformation of the housing is provided by the upper 
cartridge housing. 

3. The disk cartridge according to claim 1, wherein 
motion of the door of the disk cartridge from an open 
position to a closed position causes the anti-rattle mecha 
nism to move from the released position to the clamping 
position. 

4. The disk cartridge according to claim 1, wherein the 
rotatable hub is rotatable with respect to the disk cartridge 
housing and has at least one cam Slot; and 

wherein the anti-rattle ring has a pin for engagement with 
the cam slot, the rotation of the rotatable hub causing 
the anti-rattle ring to move longitudinally from the 
clamping position to the released position and from the 
released position to the clamping position as the pin 
moves in the cam slot. 

5. The disk cartridge according to claim 4, wherein the 
anti-rattle ring has a lower contact Surface which contacts 
the hub of the disk assembly in the clamping position and the 
lower contact Surface of the anti-rattle ring is Substantially 
co-planar with a lower surface of the rotatable hub in the 
released position. 

6. The disk cartridge according to claim 4, wherein a 
combination of the rotatable hub and the anti-rattle ring has 
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a height in the released position which is Substantially equal 
to a height of the rotatable hub alone. 

7. The disk cartridge according to claim 4, wherein the 
anti-rattle ring is a ring positioned concentrically around the 
cam member, the cam slot is formed in an exterior Surface 
of the rotatable hub and the pin is formed at an interior 
Surface of the anti-rattle ring. 

8. The disk cartridge according to claim 4, wherein 
motion of the door from the open position to the closed 
position causes the anti-rattle mechanism to move from the 
released position to the clamping position. 

9. The disk cartridge according to claim 1, wherein the 
anti-rattle ring is arranged concentrically around the rotat 
able hub and movable between the clamping position and 
the released position along an axis of rotation of the rotatable 
hub in response to rotation of the rotatable hub. 

10. The disk cartridge according to claim 9, wherein the 
anti-rattle ring has a lower contact Surface which contacts 
the hub of the disk assembly in the clamping position and the 
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11. The disk cartridge according to claim 9, wherein a 

combination of the rotatable hub and anti-rattle ring has a 
height in the released position which is Substantially equal to 
a height of the rotatable hub alone due to the concentric 
arrangement of the anti-rattle ring around the rotatable hub. 

12. The disk cartridge according to claim 9, wherein the 
rotatable hub moves axially, and is non-rotatably fixed to the 
door by a door arm and the door rotates with the rotatable 
hub. 

13. The disk cartridge according to claim 12, wherein 
motion of the door from an open position to a closed position 
causes the anti-rattle mechanism to move from the released 
position to the clamping position. 

14. The disk cartridge according to claim 10, wherein the 
rotatable hub moves axially, and is non-rotatably fixed to the 
door Such that motion of the door from the open position to 
the closed position causes the anti-rattle ring to move from 

lower contact surface of the anti-rattle ring is substantially 20 the released position to the clamping position. 
co-planar with a lower surface of the rotatable hub in the 
released position. k k k k k 


